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(71) We. Magnetbch Industries. Inc.. 
a company organised under the laws of the 
State of Pennsylvania, of 3 Public Avenue, 
Montrose. Pennsylvania, 18801, USA., do 
5 hejreby declare the invention, for which we 
pray that a Patent may be granted to us, and 
the method by which it is to bo performed, 
to be particularly described in and by the 
following statement: — 
10 The present invention xelates to a variable 
induction device, and more particularly, to 
a variable induction device providing an 
output voltage which may be continuously 
varied between a predetermined minimum 
15 and maximum. 

Among the more conmion types of 
variable transformers are the conventional 
autotransformcr and transformers utilizing 
tap changing systems. The autotransformcr 
20 is similar to a potentiometer in that a con- 
tinuously variable output voltage is "picked- 
off" a transformer winding by a sliding 
contact. The use of a tap changing system 
to provide a variable output voltage requires 
25 the selective making and breaking of con- 
tacts connected at desired points along a 
transformer winding. Both types of variable 
transformers are subject to mechanical wear 
and do not provide a truly continuous out- 
30 put voltage, i.e. the output voltage varies 
incrementally with tiiese types of systems. 

In another type of variable transformer, 
as exemplified by United States patent No. 
1,004,102 to Storer. the output voltage is 
35 varied by varying the number of secondary 
winding turns in series aiding and in series 
opposition with a generator. This is accom- 
plished in the device illustrated in the 
Storer patent by providing a secondary 
40 winding in series with an a.c. generator 
which is woimd in series opposition on two 
reels and which is transferred from one reel 
to the other when the reels are rotated. 
A primary winding, connected across the 
45 fyftTiflrratnr output te rminals, is wound on the 



core about which the reels rotate and is 
therefore magnetically coupled to the trans- 
ferable winding. The output voltage is taken 
between one end of the secondary winding 
and one side of the generator, the connec- 50 
tions to the secondary winding being made 
through commutators which cooperate with 
a great number of brushes to prevent arcing. 

Since the transferable secondary windings 
are connected in series opposition, the 55 
voltage induced in the winding on one of 
the reels adds to the generator voltage and 
the voltage induced in the winding on the 
other reel subtracts from the generated 
voltage. Thus, when the entire secondary 60 
transformer winding is transferred to the 
additive reel, the total output voltage is 
equal to the generator voltage plus the 
voltage across the secondary winding. Like- 
wise* when the entire secondary transformer 65 
winding is transferred to the subtractive 
reel, the total output voltage is equal to 
the generator voltage minus the voltage 
across the secondary winding. 

The device disclosed in the Storer patent 70 
is thus, in effect, a device for regulating the 
output voltage of a generator by varying 
tiie impedence between the generator output 
terminals and the load. Line isolation. Le. 
isolation between the generator and the 7^ 
load, is not provided and, in addition, the 
magnetizing current at the full voltage con- 
dition is supplied by only one of tiie pri- 
mary transformer windings, causing an 
imbalance in the primary circuit at full 80 
voltage. Furthermore, the Storer device does 
not provide the versatility required in many 
apphcations. 

It is an object of the present invention 
to provide a variable induction device 85 
having a transferable secondary winding 
which is electrically isolated from the 
primary circuit and in which the primary 
dncuit is balanced in the maximum output = 
voltage condition. 90 
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It is another object of the present mven- 
tion to provide a variable inducuon device 
which is versatile and may be easily con- 
verted for use in a varied of applications. 
5 According to the present invention there 
is provided a variable induction device 
comprising a core of magnetic maten^ 
having two substantially parallel legs, a 
substantially cylindrical member non-rotat- 
10 ably mounted in each of the le^. a sut>- 
stantiaUy cylindrical, substantially hollow 
drum coaxially mounted on each of tne 
members for axial rotation thereabout, a 
first electrically conductive coil having a 
15 predeteimine4.nroi!&r pf^edttinii.^^^ 
Si a predeteimined direction about one of 
the drums, electrical contact means earned 
bv one end of each of the drums for rota- 
tion therewith, one of the said contact means 
20 being electrically connected to one end oi 
said^fiist coil, an electrically conducUye 
commutator carried by cadi of the legs in 
wiping engagement with the contact means, 
a sccind elwtricaUy conductive cod havmg 
25 a predetermined number of turns wound 
about said drums, the said turns being 
transferable from one of the drums to the 
other of the drums in lesponse to the rota- 
tion of the drums, one end t^^f, '''^2°^ 
30 coU being electrically comiected to the otter 
end of the said first coO. the other end of 
the second coil being electricaUy connected 
to the other one of the contact means., a 
transfonner wmding carried by the cjOm- 
35 drical members in clectncal ^olaUon from 
the first , and second cods and in magnetic 
flux linking relation thereto, .and means for 
simultaneoW axially rotetmg the drums 
about the cylindrical members to selKtiv^ 
40 modify the number of turns in the first 
coil effective to produce an output volte^ 
by transferring the turns of the. second coil 
from one drum to the other. . 
The invention also includes a variable 
45 induction device comprising a mamcOc 
core, two spaced drums each mounted for 
axiai rotation on said core." an clcctncaUy 
conductive coil having P^ef ''t^™^^ 
number of fixed turns wound m a pr»fleter- 
50 mined direction on one of tne , d™^^. a 
transformer winding earned bv the core m 
electrical isolation from the coil tor 
generating a cydically varying maj^^o 
flux linkmg tiie said coil, means for anaUy 
55 rototi'ng tiie drums, and a coti wound on 
botii d^uins for selfective transference from 
one drum to the otiier m r«Ponf« ^ ^e 
rotation of the drums for modifymg the 
Ser of turns of the electricaUy CMduc- 
60 tive coil effective to produce an output 
voltage. 

DESCRIPTION OF THE DRAWINGS 
Apnhntdcmboduncrit of tiie present 
65 invention is illusUated m tiie accompanymg 



drawings, in wliich: 

Figure 1 is a perspective view of the 
induction device of tiie present invention; 
Figure 2 is an exploded view of the device 

of Figure 1: . . , . ^ 

-Figure 3 is an elevational view of the 
device of Figure 1; ... 

Figure 4 is a cross-sectional view of the 
device along the line 4-4 in Figure 3; 

Figure 5 is a detail view partially in 75 
cross section illustrating the commutator 
of the device of Figure 1: 

Figure 6 is a cross-sectional view of the 
commutator taken along the line^ 6-6 in 

Figure 5; and ^ . ^. ' . 

Figure 7 is a -schematic diagram of the 
induction device of Figure 1. 

DETAILED DESCRIPTION 
Referring to Figure 1. the induction 85 
device of the present mvention comprises 
a rectangular lamioated core 10 having a 
removable end member 12. two generally 
cylindrical, substantially hoDow drums 14A 
and 14B carried by opposite legs of tiie 90 
core 10 for axial rotation about the longi- 
tudinal axes thereof, two electricaUy con- 
ductive coils 16A and 16B formed by a 
flexible conductor 18 wound about each of 
the drums 14A. 14B. and means for sunul- 95 
taneously modifying tiie numb« of tiims 
in each of tiie cofls 16. 16B. ElectncaUy 
conductive contacts or brushes 20A and 
20B are connected to one end of an asso- 
ciated one of tiie drums 14A and 14B. 100 
respectively, in wiping engagement with an 
associated one of tiie commutators 22A 
and 22B whcih are non-rotatably earned 
by opposite legs of tiie core 10. Altiiough 
not shown in Figure 1. two cyhndncal 105 
members 24A and 24B are carried by oppo- 
site edges of the core 10 within tiie drums 
14A and 14B. cespectively, to provide a 
means for generating a <7cHoally varyic« 
magnetic flux Unkmg tiie cotis 16A. 16B iiw 
Off alternatively to generate an output 
voltage in response to a cyclicaUy varying 
magnetic field generated by tiie coils 16A. 
166 

A more detailed understanding of tiie 115 
construction of tiie device of tiie present 
invention may be had by reference to the 
exploded tow of Figure 2. As shown, in 
Figure 2. tiie core 10 preferably comprises 
a wir of spaced substantially paraUel 120 
laminated legs 26A and 26B of any suitab e 
cross-sectional shape. Dlustiatively. smtable 
cross-sectional shapes may mclude square, 
rectangdar. cradform. or octagonal shapes. 

The adjacent ends of tiie legs TSAsni 125 
26B may be mterconnected by a pair or 
transverse laminated end members IZ. 
Slots 27 are provided to receive flie com- 
mutators 22A. 22B as will herein^er be 
described This may be accomplished, as 130 



3 



1 341 050 



3 



illustrated, by shortening a selected number 
of laminations which form the legs 26A and 
26B. 

The end member 12 may be connected 
5 to the legs 26A and 26B in any conven- 
tional manner, such as by means of pins 
28. In this manner, one of the end members 
12 may be removed from the legs 26 A and 
26B to facilitate the assembly and the 
10 removal of the various elements comprising 
the induction device. Greater versatility is 
thereby achieved as will hereinafter be des- 
oribed. 

Referring back to Figure 1, each of the 
15 drums 14A and 14B of electrically non- 
conductive material may be provided with 
a generally circumferential, helical groove 
30 extendmg from one end of each drum 
14A, 14B to the other end thereof along 
^0 the external surface thereof. The electrical 
conductor 18 generally conforms to the 
shape of the grooves 30 and is wound about 
both of the dnmis 14, 14B in the grooves 
30 to provide the two electrically conductive 
25 coils 16 A and 16B, the turns of which are 
transferable from one drum 14 to the other 
by axially (rotating the drums 14A, 14B in 
synchromsm through a timing belt 32. Any 
suitable conventional level wind mechanism 
30 may be utilized as an alternative to the 
groove 30 if desired. 

As is more clearly illustrated in Figure 3, 
the timing belt 32 engages gear teeth 34 
provided on a flange 36 at either or both 
35 ends of each of the drums 14A, 14B. The 
timing belt 32 may also engage a gear 38 
which may in turn be driven either 
manually or by a motor (not shown). The 
timing belt 32 circumscribes the gear 38 
40 and the flanges 36 at the end of the drums 
14A, 14B, thereby providing synchronous 
axial rotation of the drums 14A, 14B in 
response to the rotation of the gear 38. 
Suitable stops (not shown) such as limit 
45 switches or mechanical stops may be pro- 
vided to prevent the motor from driving the 
drums 14 beyond predetermiaed limits. 

Referring back to Figure 2, the elec- 
trically conductive contacts or brushes 20A 
50 and 20B are connected to one end of an 
associated one of the drums 14A and 14B* 
One of the drums for example, the drum 
14B, is provided with an electrically con- 
ductive fixed coil 40 wound thereabout and 
55 preferably embedded beneath the surface 
thereof as illustrated in Figures 2 and 4. 
In the preferred embodiment of the present 
embodiment the number of turns of the fixed 
coil 40 is equal to the total number of turns 
^0 of the coils 16A and 16B formed by the con- 
ductor 18 on the respective drums 14A and 
14B. One end 42 of the fixed coil 40 is con- 
One end 42 of the fixed coil 40 is con- 
nected to the end of the overlying coil 16B 
•65 and the other end 44 of the fixed coil 40 



is connected to the brush 20B as illustrated 
in phantom in Figure 4. The end of the coil 
16A on the drum 14A is connected to the 
brush 20A, also illustrated in phantom in 
Figure 4. _ 70 

Referring again to Figures 2 and 4, the 
cylindrical members 24A and 24B are elec- 
trically non-conductive material, are each 
provided with a longitudinal cavity 46A, 
46B respectively generally conforming to 75 
the shape of the legs of the core 10, thereby 
allowing the cylindrical members 24A and 
24B to be non-rotatably carried by the legs* 
26A and 26B, respectively. Each of the^ 
cylindrical members 24A and 24B may 80 
be provided with circumferential flanges 48 
at each end thereof, as well as a circum- 
ferential flange 50 intermediate the ends 
thereof. The flanges 48 at one end of each 
of the cylindrical members 24 may be pro- 85 
vided with a plurality of internally threaded 
apertures 52 to facilitate the assembly of 
the induction device as will heremafter be 
described. Additionally, a shoulder 54A, 
54B extending radially outwardly beyond 90 
the flanges 48 may be provided at the other 
end of each of the cylindrical members 
24A and 24B. 

The circumferential surfaces of the flanges 
48 and 50 are preferably very smooth to 95 
provide substantially fnction-free bearing 
surfaces upon which the drums 14A, 14B 
may be carried for rotation. The shoulder 
54A, 54B provided on the flanges 48 at one 
end of each of the cylindrical members 24A, 100 
24B is also preferably smooth to provide 
a relatively friction-free surface against 
which the drums 14A, 14B may abut, as 
will be more fully described. 

As illustrated more clearly in Figure 4, 105 
each of the cylindrical members 24A and 
24B is provided with a primary transformer 
winding 56A and 56B, wound thereabout 
preferably beneath the surface thereof. The 
respective ends 58A and 60A of the primary HO 
transformer winding 56A and the ends 58B 
and 60B of the primary transformerd wind- 
ing 56B protrude through suitable lead ports 
in the respective ends of the cylindrical 
members 24A and 24B and extend axially 115 
therebeyond as illustrated in phantom. 

Secondary transformer windings 62A and 
62B wound in overlying relationship with 
the primary transformers windings 56A and 
56B respectively mBLj also be provided on 120 
the respective cylindrical members 24A and 
24B. The endfe 64A and 66A of the 
secondary transformer winding 62A and the 
ends 64B and 66B of the secondary trans- 
former winding 62B may liksewise protrude 125 
through and extend axially beyond the ends 
of the respective cylindrical members 24A 
and 24B. 

The ends 58 A, 58B and 64A. 64B of 
the primary and secondary transformer 130 



i 341 050 



20 



windings 56A. 56B and 62A. 62B respec- 
Uver^so extend through suitable lead 
Dorts in both the commutators 22A. 22B 
K beting plates 68 as will heremafter be 

5 more fully described. 

The construction of the commutators 
22A 22B utilized with the vanable mduc- 
tion' device of the present invention are 
more fully described with reference to 

10 FiEures 5 and 6. Referring now to Figi^es 
5 Ind 6. the commutators 22A..22B prrfer- 
ably comprise a gcneraUy flat, circular plate 
70 of an Sectrically non-conductive material 
a segmented ring 72 of elftncally 

i g conductive material. The segments 75 ot 

the oirtcr periphery of ^'^ .^^^^J^ ^ 
electrical isolation from each other. An 
output terminal 73 may be ekctncaUy 
connected to one or more segments ot me 
ring 72 at a convenient posiUon. . 

An aperture 74 generally conforming to 
theshafe of the legs 26A. 26B. a pli^^ 
of apertures 76 aligned with the positions 
55 of the threaded apertures 52 m the cylm- 
^ drical members 24. and a plurahty of lead 
ports 78 aligned with the lead ports m 
the cylindrical members 24. 24B may be 
provided through the plate 70, The seg- 
30 ments 75 of the segmented ring 7Z are 
electrically connected by a plurality of con- 
duSors 80. such that a closed, conductive 
loop is formed by the commutator segments 
75 and the conductors 80. 
35 As shown in Figure 2. the core 10 cross- 
sectional area is subdivided by the con- 
ductor crossover through the slots 27 m 
such a manner that the current educed by 
the field in pdrs of conductors 80 is equal 
40 and opposite. Any grouping of pa"" con- 
ductoil. even or odd. that accomplishes 
this may be utilized. „„„..nt 
As illustrated in Figure 5. the curxent 
i induced in immediately adjacent seg- 
.c ments 75 of the ring 72 is m the same 
direction in the segments. However, the 
Siients are connected by the conductors 
80 such that the currents i oppose and thus 
cancel. For example, the uppermost con- 
50 ductor 80 in Figure 5 connects tje lower 
end of the uppennost segjnent 75 to fte 
upper end of the adjacent segment 75. ine 
votogcs or cmf s induced m the two con- 
nected segments are of opposite polarities 
ss Se ^Ss of comiection which tends to 
Suse opposing current flows th%"PP°; 
most conductor 80. The « ttus » 

current cancellation By ^electong the s^ 
ments and the conductors 80 so that tteir 
tin toud induced current tending to flow in 
'° dkSis equd to tiie to^ 

current tending to flow m the opposite 
Son. e.g. by sdecting an even number 
Sf sSents of substantially thfjame len^ 
65 and pSr of conductors of substantially the 



same length, the total induced current flow- 
ing through the closed loop formed by the 
seiments 75 and the conductors 80 is zero _ 
thereby eliminating commutator losses. 
Since the segments 75 and the conductors 70 
80 form a continuous closed conducuve 
path, die segments are all at the same 
potential and arcing does not occur as the 
brushes 20 bridge the gaps between seg- 
ments in moving around the img 72. /> 

The assembling of the variable mducUon 
device of the present invention will now 
be described with reference to Figures 1 
through 3. As iUustiated in Figure 2. the 
one of the end members 12 of the core 80 

"W'may be 'i^t&lfmt^iS^i^viS^mV^ 
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and 46B of the cyhndncal members 24A 
and 24B. respectively, TTie drums fnd 
14B may then be mounted on the respecUve 85 
cylindrical members 24A and 24B with th 
ends thereof abutting the respective 
shoulders 54A and 54B. A bcarmg plate 
68 having a leg receiving aperture 82. smt- 
able lead ports 84 and a plurality of aper- 90 
tures 86 aligned with the like apertures 
in Ae commutators 22A..22B as previously 
described may be posiUoned on the cna 
S^ach of th^ IcA in abutung 
relationship with the drums 14A. ^B- 
commuUtors 22A and 22B ,i°ay ^cn be 
mounted on the respecUve legs. 26A and 
the conductors 80 being disposed in 
the slots 27. The end member 12 may then 
be inserted between the laminations of lOO 
the legs 26A. 26B and =!=f^f^ a^ms^ 
removal by inserting the pins 28 there- 

*Thfbearing plate 68 may. of coubc be 
eliminated and the funcuon tiiereof per- 
formed by providing a smooth bearing sur- 
face on one side of the commutators 22A. 
S. S addition, conventional faf eners such 
as flat head screws may be mserted throu^ 
Se apertures 76 in the commutator and toe 110 
apertims 86 in the bearing Plate 68 into 
Kreaded apertures 52 in the cyhndncal 
member 24 to provide ^ddiUonal stt«^^ 
The induction device may then be secur a 
to a suSable frame (not shown) adjacent 115 
Se manuaUy or electrically driven gear 38 
and Ae tiriing belt 32 may be moimted 
to ciSmscribf engage the gear teeto 
34 on the drums 14 and the gear 38 as 

'"ff jJeSK'ie variable induction 
device of the present invention may be 
mo^TfSuy un&rstood 
Selchematic diagram of Figure 7. Refer- 
itog now to Figure 7. the cods are earned i25 
by the drums 14 are shown on the left side 
of toe diagram and the coils earned by 
tee CTlihS members 24 are shown on 
Se S? ride of the diagram, as ^^^^f, 
S phlatom. to facnitate the descnption of 130 
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the operation. 

The end 60A of the primaiy winding 
56A may be electrically connected to the 
end 60B of the primary winding 56B and 
5 an a.c. input signal applied between the 
ends 58A and 58B of the respective 
primary windings 56A and 56B. Likewise, 
the ends 66A and 66B of the secondary 
transformer windings 62A and 62B, rcspec- 
10 tively, may be electrically connected, and 
an output voltage may be taken between 
the ends 64A*and 64B of the respective 
windings 62A and 62B. This type of trans- 
former connection may be feferred to as 
15 a humbucking connection and is a desirable 
feature in a well designed transformer. 

Tho fixed coil 40 having one end con- 
nected to the brush 20B and the other 
end 42 connected to the end of the over- 
20 lyi^g transferable coil 16B is preferably 
wound in a direction opposite from that 
of the transferable coil 16B, for example, 
in a counterclockwise direction looking 
from the left end of the drawing of Figure 
25 1. The transferable coil 16B is connected 
•in series opposition, and therefore the trans- 
ferable coil 16A is in series aiding with 
the fixed coil 40. 
In operation, the primary windings 5 6 A, 
30 56B ate energized and induce an a.c. current 
into the secondary winding 62 62A, 62B 
and the coils 16A. 16B and 40. If the 
primary windings 56 A, 56B are energized 
from a 115 volt a.c. line and if, as illus- 
35 trated, the turns ratio between the primary 
windings 56 and the secondary windmgs 62 
is 1 : 1, the voltage appearing between the 
ends 64A and 64B of the secondary wind- 
ings 62A and 62B, respectively, will be 
40 115 volts a.c. 

Furthermore, if the total number of turns 
of the coils 16A, 16B and 40 is equal to 
the total number of turns of the coils 56 as 
illustrated, an output voltage which is 
45 variable between zero and 115 volts a,c. 
appears between the output terminals 73A 
and 73B on the commutators 22A and 22B, 
respectively. The maximum output voltage 
condition, i.e. 415 volts a.c. appearing 
50 between the output terminals 73A and 
73B, may be obtained by synchronously 
rotating the drums 14A and 14B until all 
of the turns of the coil 16B have been 
transferred from the drum 14B to the drum 
55 14A. Since the coil 16A is connected in 
series aiding to the fixed coil 40. tte 
voltages across the coil 16A and the coil 
40 add to produce a maximum or a 115 
volt a.c. output voltage. Additionally, since 
60 at the maximum output voltage condition 
the fixed coil 40 and the coil 16A are 
wound on opposite drums, the variable.- - 
secondary circuit is balanced, i.e. there are 
an equal number of turns on each drum. 
65 The TniTiiTniim output voltage condition 



may be obtained by rotating the dnmis in 
the opposite direction to transfer all of the 
turns of the coE 16A to the opposite drum. 
The coil 16B then has a maximum number 
of turns, and since the voltage induced 70 
thereacross is in scries opposition with the 
voltage across the coil 40, the output 
voltage is a minimum or zero volts. It is, 
of course, apparent that any output voltage 
between zero and 115 volts a.c. may be '^5 
obtained by rotating the drums 14A and 
14B in the proper direction until the 
desired output voltage is obtained. 

It is thus apparent from the above des- 
cription that the variable induction device 80 ^ 
of the present invention provides an out- 
put voltage which is continuously variable 
between a predetermined maximum and 
minimum while providing isols^tion between 
the primary and secondary circuits. Also, 85 
the variable winding circuit is balanced at 
the full output voltage condition. 

In addition, the induction device of the 
present invention is extremely versatile 
since the elements comprising the device 90 
may be easily removed and replaced with 
•elements having various electrical charac- 
teristics. The secondary transformer wind- 
ings 62A, 62B provide - even further 
versatility since they may be coimected 95 
in any number of ways to the variable 
secondary circuit or to independent loads. 

The present embodiment is to be con- 
sidered in all respects as illustrative and 
not restrictive, the scope of the invention 100 
being indicated by the appended claims 
rather than by the foregoing description, 
and all changes which come within the 
meaning and range of equivalency of the 
claims are therefore intended to be em- 105 
braced therein. 

WHAT WE CLAIM IS:— 
1. A variable induction device compris- 
ing 110 
a core of magjietic material having two 
substantially parallel legs, 
a substantially cylindrical member non- 
rotatably mounted on each of the legs, 
a substantially cylindrical,, substantially 115 
hollow dnmi coaxially mounted on each 
of the members for axial rotation there- 
about, 

a first electrically conductive coil having 
a. predetermined number of fixed turns 120 
wound in a predetermined dkcction 
about one of the drums, 
electrical contact means carried by one 
end of each of the drums for rotation 
therewith, one of said said contact means ^-^^ 
being electrically connected to one end 
of said first coil, 

an electrically conductive commutator 
carried by each of the legs in wiping 
engagement with the contact means, 130 
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a second electrically conductive coil 
having a predetermined number of turns 
wound about said drums, the said turns 
being transferable from one of the drums 

5 to the other of the drums in response 
to the rotation of the drums, one end 
of the second coil being electrically 
connected to the other end of the said 
first coil, the other end of the second 

10 coil being electrically connected to the 
other one of the contact mearis, 
a transformer winding carried ^ by the 
cylindrical members in electrical isolation 
from the first and second coils and in 

15 magnetic flux Jinking relation thereto, 
and 

means for simultaneously axially rotat- 
ing the drums about the cylindrical 
members to selectively modify the num- 
20 ber of turns in the first coil effective 
to produce an output voltage by trans- 
ferring the turns of the second coil from 
one drum to the other. 

2. A variable induction device accord- 
25 ing to claim 1 wherein the core includes 

end members coimected between the adja- 
cent ends of the legs, one of the end mem- 
bers being removable to expose one end 
of each leg, thereby permitting the chang- 
30 ing of ttie drums and the cylindrical 
members to achieve different electrical 
characteristics of the said inductive device. 

3. A variable mduction device accord- 
ing to claims 1 or 2 wherein the com- 

35 mutator comprises an electrically conduc- 
tive segmented ring, the segments of which 
are electrically connected whereby currents 
induced in adjacent segments by a cyclically 
varying magnetic flux are substantially 

40 self-cancelling. 

4. A variable induction device accord- 
ing to any of the preceding claims wherein 
the second coil when wound on the same 
drum as the first coil is wound radially 

45 outwardly of the first coil. 

5. A variable induction device accord- 
ing to claim 1 wherein the first coil is 
embedded in the said one of the drums and 
the second coil is wound about the surfaces 

50 of the drums. 

6. A variable induction .device accord- 
ing to any of the preceding claims wherein 
the transformer windmg comprises a 
primary transformer winding carried by the 

55 cylindrical members, and a seconday trans- 
former wilding carried by the cylindrical 
members in overlying relation to the 
primary transformer winding. 

7. A variable induction device accord- 
60 ing to any of the preceding claims wherein 

the number of fixed turns of the first coil 



is equal to or greater than the total number 
of transferable turns of the second coil. 

8. A variable induction device accord- 
ing to claun 1 wherein the transferable 65 
turns of the second coil on the said one 
drum arc connected to the transferable 
turns of the second coil on the other drum 

in series opposition and wherein the trans- 
ferable turns of the second coil on the 70 
said one drum are coimected to the first 
coil in series opposition. 

9. A variable induction device compris- 
ing 

a magnetic core, 75 
two spaced drums each mounted for 
axial rotation on said core, 
an electrically conductive coil having a 
predetermined number of turns wound 
in a predetermined direction on one of 80 
the drums. 

a transformer winding carried by the 
core in electrical isolation from the coil 
for generating a cylindrical varymg mag- 
netic ^.ux linking the said coil. 85 
means for axially rotating the drums, and 
a coil wound on both drums for selective 
transference from one dnun to the other 
in response to the rotation of the drimis 
for modifying the number of turns of 90 
the electrically conductive coil effective 
to produce an output voltage. 

10. A variable induction device 'accord- 
ing to claim 9 including electrical contact 
means mounted on each of the drums, and 95 
a commutator mounted on the core adjacent 
each of the contact means and in wiping 
electrical contact therewith. 

11. A variable induction device accord- 
ing to claim 9 or 10 wherein the trans- 100 
fonner winding is carried by two spaced 
cylindrical members mounted on the core. 

12. A variable induction device accord- 
ing to claim 11 wherein each of the said 
drums is mounted substantially coaxially 105 
with an associated one of the said cylin- 
drical members. 

13. A variable induction device accord- 
ing to claim 11 including a secondary 
transformer winding of a predetermined 110 
number of fixed turns carried by at least 
one of ^e pylindrical members. 

14. A variable induction device substan- 
tially as hereinbefore described with 
reference to the accompanying drawings. 115 

WITHERS & SPOONER. 
Chartered Patent Agents, 
148450, Holbom. 
London. E.C1. 

Agents for the Applicant. 
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